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$\frac{\partial f}{\partial t}+\frac{1}{r}\frac{\partial?F}{\partial r},,$ $+ \frac{\partial G}{\partial z}+H=0$ (1)




$\rho_{\text{ }}p_{\text{ }}u_{\text{ }}v_{\text{ }}e_{\text{ }}Y_{j}\text{ }h_{\text{ }}\mu_{\text{ }}\mathrm{P}_{\mathrm{r}}$ z
r $i$
Lewis $\mathrm{L}_{\mathrm{e}}$ 1 $\sigma_{\mathrm{z}\mathrm{z}\text{ }}\sigma_{1\mathrm{T}^{\text{ }}}\sigma_{\mathrm{r}\mathrm{z}\text{ }}\sigma_{\phi\phi}$









$\mathrm{M}\mathrm{a}\mathrm{c}\mathrm{c}_{\mathrm{o}\mathrm{r}}1\mathrm{n}\mathrm{a}\mathrm{C}\mathrm{k}$ FCT smoothing [4]
$f^{n+2}=\mathrm{L}_{\mathrm{r}}(\triangle t)\mathrm{L}_{\mathrm{z}}(2\triangle t)\mathrm{L}_{\mathrm{r}}(\triangle t)f^{n}$ (4)
$\mathrm{L}_{\mathrm{r}}()\text{ }\mathrm{L}_{\mathrm{z}}()$ $r_{\text{ }}$ 2 MacCormack-FCT
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60 $\mu\sec$ $\iota_{\mathit{0}}=1$ mm. $to=1\mu\sec_{\text{ }}$ $To=300\mathrm{K}\text{ }u_{0}$
$=1\mathrm{m}/\sec$
$z\cross r=500\cross 400$ –
$M_{\mathrm{L}}=M_{\mathrm{L}}=1.15$
4.
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$\mathrm{V}_{\mathrm{L}}$ ( 4\sim 5 $\mu\sec$
) 2 $\mathrm{S}_{\mathrm{R}}$
(Fig. 4 $(\mathrm{b})$ ) –




(b) $\mathrm{S}_{\mathrm{R}}$ (Fig. 4(b))
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(Fig. 3 (c), Fig. 4 ( $\mathrm{c})$ )
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Fig. 7 $\mathrm{W}_{\mathrm{R}}$ z $r$
20 $\mathrm{m}/\sec$ - $\mathrm{W}_{\mathrm{L}}$










Table.1 Comparison between the computation and the
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Fig. 1: Experimental apparatus.
Fig. 2: Computational domain and boundary conditions in the $z$ and $r$ .
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Fig. 3: Experimental shadowgraphs at three sequential times:
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Fig. 4: Computer shadowgraphs at three sequential times.
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$\mapsto\cdot \mathrm{o}\mathrm{w}\cdot\sim\sim \mathrm{L}-A0^{\mathrm{J}}$
(a) $\mathrm{t}/\iota 0=160.30$ (b) $\mathrm{t}/\mathrm{t}0=232.67$
Fig. 5: Density profiles for a line A of Fig. 4(a) and a line $\mathrm{B}$ of Fig. 4(c).
Distance $[\mathrm{z}’1]0$
Fig. 6: Shape of the scattered wave $\mathrm{W}_{\mathrm{R}}$ .
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(a)Velocity (b)Temperature
Fig. 7: Profiles of velocity and temperature for a line $\mathrm{B}$ of Fig. 4 (c).
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Fig. 8: Trace of the shock waves, vortices and scattered waves for the experiment.
Distance $[\mathrm{z}/1_{0}]$
Fig. 9: Z-t diagram of the shock waves, vortices and scattered waves for the computation.
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